Introduction: Soccer is the sport with the highest risk of muscle injury for players. Eccentric exercise is fundamental for reducing injury rates and isoinertial technology devices cause an increase in eccentric demands after a concentric contraction.
Introduction
Compared to other team sports, soccer has the highest risk of injury; 70% of them are located in the lower extremities and muscle injuries are the most frequent (1). Ekstrand (2) states that 92% of muscle injuries affect the four major muscle groups of the lower limbs: hamstring (37%), adductors (23%), quadriceps (19%) and calf muscles (13%). 16% of muscle injuries reported are repeated injuries, which cause longer absences. In particular, and because of its two-joint design, hamstring and quadriceps rectus femoris present a significant risk of injury during rapid movements, that is, sprint, stopping, acceleration, change of direction, kicking, landing, etc.
According to Jesper et al. (3) , the incidence of hamstring injuries is 0.5 to 1.5 injuries per 1 000 hours of exposure during matches and trainings. Besides the high incidence, a common problem related to this injury is the risk of recurrence; the rate reported is 22% of players in the first two months after the injury.
Woods et al. (4) state that rectus femoris injuries are frequent in professional soccer, especially during the preseason. Barcelona Club reports that strain injuries in this muscle had an incidence of 6% in 2009. However, due to the shortage of literature on this type of injury, little is known about risk factors, time lost or recurrence rates (5) .
These injuries are a serious danger to athletes because they cause long absences from training and competitions, affect their quality of life and generate enormous costs for teams and players (2) . Regarding this issue, Gianotti & Hume (6) report the costeffectiveness of sports injuries and protection elements prevention programs, highlighting cost reduction by using appropriate sports equipment and prevention programs that include balance and proprioceptive exercises.
Apart from considering costs, location and prevalence, it is essential to determine the risk factors that favor the lesion in order to address the issue of prevention of injury among soccer players (7, 8) .
Muscle injuries can occur due to the interaction of several factors, including intrinsic-internal and extrinsic-external factors. The former refers specifically to athlete factors that may be modifiable and non-modifiable; non-modifiable internal factors include age, since risk of injury increases over time, and gender, since women have higher risk of injury due to increased knee valgus.
The internal modifiable factors include previous history of similar injuries (previous injuries is the main risk factor for a new one) and physical conditions determined by the development of physical skills such as flexibility, aerobic capacity, strength and speed (2, 9) . Scientific literature establishes that muscle imbalance caused by strength deficit is the second most important factor of risk, because muscle or strength imbalance between agonists and antagonists, that is, between the tendons of the hamstring and quadriceps and/ or lack of strength of the bilateral hamstring, is one of the most common factors (7, 10, 13) .
According to Tais (14) , further development of muscle strength occurs when an external force is greater than that produced by the muscle and it stretches while maintaining the contraction, thus creating a negative work called eccentric contraction. It has been suggested that eccentric exercise can reduce injury rates because muscle strain injuries occur when activated muscles lengthen over optimal lengths; therefore, injuries can be reduced, if the optimal length can be increased. Studies have shown that this length increases consistently due to eccentric exercise (15) .
Authors like McHugh et al. (16, 17) conducted a study to establish the adaptations generated in the muscle through eccentric exercise, which found that there are neural, mechanical and cellular adaptations. Meanwhile, Nosaka & Aoki (18) stated that, due to neural adaptations, recruitment of motor units is improved, motor unit trigger synchrony increases and a better load distribution between the fibers occurs. Other studies by Nosaka et al. (19) and Souza & Paz (20) state that eccentric training substantially increases muscular strength when the skeletal muscle lengthens at higher speeds, that is, with eccentric contractions, so that the production of strength is five times greater in the eccentric muscle actions compared to exercises that generate concentric contractions (19) .
Regardless the size of the muscle mass of the tissues involved and despite a greater force production during muscle lengthening, eccentric exercise has a metabolic cost lower than concentric contractions. According to Roig et al. , eccentric contractions during low utilization of ATP (adenosine triphosphate) and a reduced concentration of metabolites such as ammonium and lactate (21) is generated.
In a study by Miller et al. (22) , an analysis made using electromyography (EMG) shows that muscle activity during muscle actions with eccentric contractions is lower than during isometric or concentric contractions; also, the perception of fatigue is generally lower after eccentric exercise than after combining the concentric/ eccentric exercise (22) . Therefore, the special characteristics of eccentric actions are becoming an important research field, in which attempts to increase positive results of strength training as a protective method against injuries are sought (23).
Previously, the eccentric exercise had been excluded from training programs because such work produces greater damage and muscle inflammation compared to concentric work. Nevertheless, a review by Tous et al. (24) states that this type of training increases the size, strength and spring quality of the muscle fiber, so muscle-tendon structure responds favorably to eccentric exercise with a protective effect in the connective tissue; this plays an important role in improving high power sports activities, so it has been successfully incorporated into athletic performance, health, prevention and rehabilitation of sports injuries programs (24) .
Thus, isoinertial technology devices become important tools for preventing injuries by allowing the increase of demands of eccentric action after a concentric action because of the inertial load caused during the return movement. Although these machines are isoinertial trends in the field of strength training (25), they are not used frequently in injury prevention programs and have little scientific evidence proven in research. That is why it is necessary to conduct a review to identify the use of isoinertial technology from the scientific literature.
Isoinertial technology
This type of technology can be considered one of the latest trends, as well as a pioneer in strength training. The increase of the eccentric demand produced through isoinertial technology is based on the use of wheels to provide independent inertial resistance to gravity (26) .
This technology uses the inertia of a wheel instead of the potential energy obtained by the position of an external object. In the concentric phase, the individual generates kinetic energy through the rotation of the wheel, which is braked during the eccentric phase, where increased recruitment of motor units is required to stop the inertia of the wheel during the return movement.
In this system, resistance force is dynamic and proportional to that generated by the subject. Several studies conducted with isoinertial technology have shown that it enables the development of forces similar or superior to the same exercise done with traditional weights. This technology is currently being used with excellent results in the areas of training, rehabilitation and retraining (27, 28) .
Although this methodology is not new, interest in eccentric work has led to a more pronounced use of this technology in the last decade, highlighting the use of machines as the yo-yo and the conical pulleys (27) . It is important to stress the work with versapulley isoinertial machines when it comes to obtaining not only eccentric overload, but simulation of the movement in the three dimensions of space, as in the sport event, which does not occur during trainings with conventional overload.
The versapulley isoinertial machines (conical pulley) and the yo-yo develop strength/power and allow generating concretic, eccentric and plyometrics workout, causing a high rate of development of explosive strength and load deceleration required for all multidirectional sports (28, 29) . The differences between the two training systems is that, while the versapulley allows the development of high eccentric speed with moderate to high strength levels, the YoYo Technology™ enables the development of high levels of force with moderate to low speeds. Therefore, both training systems are necessary and complementary to completely cover the spectrum of force-velocity (27) .
Materials and methods
An exploratory-descriptive study was conducted in two phases: the first consisted of a review of the literature and the second in its classification and analysis.
Literature review
A search of scientific literature was performed by consulting the PubMed, Google Scholar, EMBASE and Science Direct databases. 
Inclusion criteria
The criteria for study inclusion were: papers related to isoinertial technology published between 1998 and 2014 -considering that the first study performed using isoinertial technology was published in 1998-, review articles, cohort and cross-sectional studies, and controlled and uncontrolled clinical trials available in full text.
For the selection of papers, a bibliometric analysis, which allowed defining and applying filters by title and abstract to determine the items to be reviewed in full text, was made.
Classification and analysis of studies
Systematization was conducted through a matrix describing the characteristics and contributions of each paper to the research objective. Such matrix allowed to classify the papers according to the topics addressed -isoinertial technology in rehabilitation, isoinertial technology in fitness and isoinertial technology in injury prevention-to perform content analysis afterwards.
Results
In the four analyzed databases, 64 references related to the topic of isoinertial technology were found with access to full text documents, of which 23 that met the inclusion criteria set forth above were selected after performing a detailed review by two researchers, of both title and abstract (Figure 1) .
In a second phase, the 23 references based on three approaches were distributed as follows: isoinertial technology rehabilitation (nine papers), isoinertial technology in fitness (ten papers) and isoinertial technology in injury prevention (four papers) ( Table 1) .
Total amount of identified papers: 728
664 papers excluded because full-text was not available 30 references excluded because inclusion criteria were not met 64 total references based on title and abstract analysis 34 full-text references analyzed 23 papers in total 11 papers were excluded because they were repeated or because of the use of this technology as an assesment method Source: Own elaboration based on the data obtained in the study. 
Isoinertial technology in rehabilitation Usage for skeletal muscle injury management
In the rehabilitation of anterior cruciate ligament (ACL) injury, the study of Brasileiro (29) reports that eccentric strength training in the quadriceps muscle generates important functional and morphological changes; also, it shows that eccentric training significantly increased isokinetic torque and quadriceps area with greater hypertrophy in the proximal region, showing that eccentric training proves to be a powerful resource for recovery and strengthening the quadriceps, both morphologically and functionally. Likewise, at muscle level, Croisier (40) shows that muscle function abnormalities can lead to persistent recurrent lesions and discomfort when resuming an activity. A rehabilitation program based on muscle strength training leading to the standardization of specific isokinetic parameters, with specific exercises according to the deficits, contributes to a decrease in symptoms during the return to field. Similarly, Croisier states that "some prospective studies have shown that preseason isokinetic testing in risk sports is useful to identify strength variables like the predictors of strained muscle in hamstring or adductor" (40, p13) . Therefore, it can be said that muscle strength and intra and intermuscular coordination play a key role in acute muscle injuries.
In tendon injuries, a case study conducted in 10 male athletes who had patellar tendinitis showed that exercises using inertial eccentric overload in the short term improved eccentric strength by 90% (p=0.03), as well as the maximum concentric strength by 70%, which was evident in the quadriceps muscle, specifically in the femoral rectum. Regarding pain in the patellar tendon, as measured by the visual analog scale, it decreased after training by 60% (p<0.01) (41) .
Usage in induced immobilization or simulated microgravity
Exercise protocol was used in the study conducted by Smith & Rittweger with women who went through induced rest for 60 and 90 days; the protocol combined exercise in bed and resistance exercise with flywheels for four days a week, in order to prevent bone resorption and promote bone formation. After the simulated microgravity, it was evident that, although the protocol did not provide an optimal bone countermeasure, it promoted bone formation and helped mitigate the net bone loss (42, 43) .
The findings suggest that both measures are partially effective in preserving bone mineral content (BMC) and muscle cross-sectional area (MCSA) of the leg during bed rest. The partial effectiveness of exercise with the flywheel and the response of bones to discharge makes evident the importance of mechanical stimuli; however, the huge variability of BMC changes suggests that other factors affect changes in bone strength (43) .
In another study related to prolonged immobilization, changes in the parameters of the spine and posterior lumbar disc morphology after 90 days of bed rest are found. These results indicate that countermeasures used (measures taken before immobilization) were not optimal for maintaining the integrity of the spine and the trunk musculature during bed rest (44) .
On the other hand, Trappe et al. (45) , in a study of a crew traveling into space concluded that the exercise program did not completely protect the calf muscles in the absence of gravitational stimulus; also, they observed a substantial decrease in muscle mass of the calf and performance, along with a type of transition from slow to fast fibers in the gastrocnemius and the soleus. These data suggest that changes in the program of countermeasures exercise are required to protect the skeletal muscle while the crew are in space for long periods.
Usage in neurological or central nervous system diseases
Research reporting the use of these devices in neurological diseases are scarce and, also, contradictory. The study by Fernández-Gonzalo et al. (46) states that eccentric exercises with isoinertial technology generate muscular adaptations and functional performance in patients with chronic cerebrovascular accident. In contrast, another study in patients with degenerative neurological diseases did not find positive effects of isoinertial technology and shows greater benefits caused by concentric exercise (47) , perhaps due to the type of neurological disease and its particular neuromuscular features, which requires further study.
Isoinertial technology in fitness
Currently, several studies report that the eccentric workout generates rapid strength gains compared to concentric work, since it shows that more tension is developed by using less active motor units and, therefore, less energy; similarly, neuronal conduction is improved, recruitment is more effective and greater inhibition of protective mechanisms is found. These factors make the crossbridge of the sarcomere develop greater strength and quantitatively determine that workout with eccentric strength can generate an average gain of 498±336J compared against 273±196J of concentric work. Within eccentric workout methods, isoinertial technology generates more overload that enhances the effects of this type of contraction (29) (30) (31) .
According to Filho (32) , strength training with the use of isoinertial machines is one of the current methods being used to improve physical capacity. Specifically, physical activity establishes the importance of proper development of the hamstring muscles to ensure muscle balance between them and the extensor muscles of the knee (quadriceps) since hamstrings work as synergists for actions like running. Some researchers, in different areas related to physical activity, thoroughly study the process of co-contraction of the hamstring muscles (33) . Bernardi (34) states that the main objectives of the co-activation are related to the regulation of joint movement and control of joint stability, thus, co-activation of the hamstrings is necessary to stabilize the knee joint, equal the tension distribution on the surface of the joint and prevent cartilage damage.
Squats are the most practiced exercise in training to improve performance due to the development of horizontal or vertical strength, power and speed; however, in this exercise, muscle activation and recruitment of motor units are not generated in most repetitions, on the contrary, resistance achieves maximum motor action from the first repetition of a series with flywheel machines with isoinertial technology. The comparison between these different training methods allows establishing resistance using the flywheel to generate the maximum voluntary force by the rectus femoris muscle through each repetition of a set, increasing muscle tropism (35) (36) (37) . The study by Onambélé (38) reports that the burden of inertia of the flywheel on the quadriceps causes an increase in muscle strength of the gastrocnemius of 26%, which leads to increased stiffness of the tendon by 136% with isoinertial technology; the increased rigidity is associated with an improvement in postural balance.
According to Tous (39) , learning is an essential component for the execution of these exercises; given their complexity, it is important to provide immediate visual feedback to further adjust performance and control to allow the individual to get used to a correct manipulation of the isoinertial machine.
Clearly, the use of a greater moment of inertia results in higher production adaptations of eccentric force; likewise, muscle, power and speed improvements are much more influenced by the reduction of the moment of inertia. Although the optimal condition for improving quality distinctly varies among individuals, the general guidelines regarding the configuration of the moment of inertia is still undefined (24) .
Isoinertial technology in injury prevention
The effectiveness of interventions used to prevent hamstring injuries in soccer players or those involved in other high risk activities has been demonstrated in randomized controlled trials (48) , which state that the use of the isoinertial technology device yo-yo, in particular, reports a reduction in the incidence of hamstring strains in soccer players because it generates a considerable increase in strength of the biceps femoris muscle for greater eccentric activation. The above statement could suggest that the biceps femoris plays a much more relevant role in braking than the semitendinosus as there are no specific differences in strength, power and speed profiles caused depending on the moment of inertia applied during the year (24, 35) .
The results of a systematic review suggest that eccentric training is effective in primary and secondary prevention of hamstring strains. However, the heterogeneity of the studies and the poor methodological rigor limit the ability to provide clinical recommendations. More randomized clinical trials (RCT) are required to support the use of eccentric training protocols in preventing hamstring strains (49) .
These results indicate that adding preseason strength training, specific for hamstring -including eccentric overload-would be beneficial for elite soccer players, for both injury prevention and performance improvement (50) .
Conclusions
According to the literature, isoinertial technology is an important tool for rehabilitation and prevention of injuries that allows further development of force during the concentric and eccentric phases due to the particular functioning mechanism (33) . This technology offers superior eccentric loads compared to traditional methods, where the co-activation of the hamstring muscles is greater; most studies are performed on this musculature, given the high prevalence of injury in soccer players. Generating high eccentric loads provides improved power and speed in the muscles, which is potentiated by reducing the moment of inertia (24) . These effects are achieved at the end of the concentric action and by allowing the player to slow down, thus increasing the eccentric overload by decreasing the angular displacement (29) .
As for the benefits of using the isoincercial technology for the treatment or management of some pathologies, studies demonstrating its effectiveness in recovering from ACL (29) , patellar tendinopathy (40) , as well as muscle-tendon injuries generated by muscle imbalance are found. Similarly, the isoinertial technology has proven to be beneficial in bone formation and in the decrease bone loss, as well as for increasing of muscle cross-sectional area during prolonged immobilization, which is important for the mechanical stimulus generated (42) . It is also important to note that no changes were obtained in the morphology of the intervertebral disc using this technology due to the characteristics of the cartilage (44) .
Although positive effects on muscle adaptations and functional performance in patients with sequelae of cerebrovascular disease (46) are found, a greater effect of the concentric exercises than of eccentric load generated by such technology is evidenced in patients with degenerative neurological diseases (47) .
Regarding the prevention of sports injuries, it is reported that the use of this technology reduces the incidence of injury in the hamstring muscles, specifically in the biceps femoris -muscle with the highest rates of injury- (24, 35, 51) . These results indicate that eccentric overload is beneficial for elite players in both injury prevention and performance improvement. However, few studies have used isoinertial technology, which raises the need for generating further research in the field.
Isoinertial technology is an important tool for the prevention of sport injuries, as it allows functional movements related to the sporting context and an increase of eccentric load during the workout. Similarly, it is important for inclusion to promote the construction of a protocol using these machines, which will unify parameters and ensure optimal stimulus in the development of responses and musculoskeletal adaptations.
The scientific literature shows the benefits of isoinertial technology; nonetheless, there are few experimental studies to determine the effect of preventing musculoskeletal injuries in athletes, in controlling them and in pathological conditions caused by immobilization processes or alterations of the central nervous system. This review opens a field of research in injury management, control and prevention, which must be explored from analytical and experimental studies to determine their effect and efficacy, while promoting rehabilitation processes and functional rehabilitation.
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